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(54) METHOD AND KIT FOR DETECTING ENDOTOXINE 

(57)Abstract: 

PURPOSE: To obtain kit and method for detecting endotoxine 
in stock blood for transfusion in order to prevent transfusion of 
blood contaminated with bacteria. 

CONSTITUTION: The method for detecting endotoxine in 
stock blood comprises a step for causing a sample to react with 
a main agent 12 in a reaction bath 2, a step for bringing the 
sample and the main agent 12 into contact with a reaction stop 
agent 13 in a reaction stop bath 3, and an optional step for 
bringing the sample into contact with a coloring agent 14 in a 
coloring bath 4. Since contamination of transfusion blood with 
bacteria can be determined not by visual inspection 
(subjective) but by colorimetric inspection (objective), the 
inventive method contributes greatly to prevention of accident 
of transfusion. 
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* NOTICES* . 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The endotoxin detection approach in the stored blood characterized by consisting of each 
following process. 

(1) The process to which a sample is made to react with base resin in a reaction vessel, the process 
which contacts a reaction halt agent to said sample and base resin in (2) reaction halt tub or the process 
which contacts a coloring agent in said sample in (3) coloring tubs following the process of the above 

(2) , [Claim 2] The endotoxin detection approach in the stored blood characterized by consisting of each 
following process. 

(1) the process which passes an adsorbent for a sample and makes endotoxin stick to an adsorbent, and 

(2) - the process to which said endotoxin and base resin are made to react, and (3) - the process which 
contacts a reaction halt agent to said endotoxin and base resin, or the process of the above (3) - 
continuing ~ (4) — the process and [Claim 3] which contact a coloring agent to said endotoxin A 
reaction vessel and a reaction halt tub are connected through the communication trunk which has 
arranged the free passage member on the way. Or a reaction halt tub and a coloring tub are connected 
through the communication trunk which has arranged the free passage member on the way. The 
endotoxin detection kit characterized by what base resin was enclosed with the interior while the upper 
part of said reaction vessel was equipped with the plug, the reaction halt agent was enclosed with the 
interior of said reaction halt tub, or the coloring agent was enclosed with the interior of said coloring tub 
for. 

[Claim 4] The endotoxin detection kit characterized by what the specific adsorbent of endotoxin and the 
preservative for maintaining the activity of this adsorbent were enclosed with the interior, the upper part 
was equipped with the plug, and waste fluid opening was formed in the lower part for. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the detection kit and its detection approach of 
endotoxin in the stored blood for blood transfusion for preventing beforehand blood transfusion of blood 
by which contamination was carried out. 
[0002] 

[Description of the Prior Art] The endotoxin quanta in plasma have the Wako Pure Chem kit by the 
gelling method Limulus test, and the Seikagaku kit by the coloring method using a coloring composition 
substrate as drugs for an external diagnosis. For example, an example of operating procedure which 
detects endotoxin, using the drugs for an external diagnosis (endotoxin quantum reagent in plasma 
"endotoxin test-D") as a Seikagaku kit is as follows. 

[0003] (1) An aluminium cap is made an endotoxin free test tube, carry out 150gxl0min centrifugal [ of 
the 1ml of the 4 degrees C of the blood of specimen extraction and preparation heparin blood 
collecting ], obtain PRP (platelet rich plasma), and save under ice-cooling. 
(2) -1 Pretreatment (deproteinization processing) 

PRP (200microl) of (1) — a perchloric acid solution (400microl) — adding — a mixer - after churning, 
and 37 degrees C and 20min — warming - it carries out after 1000gxl5min centrifugal. 

(2) -2 lOOmicro of sodium-hydroxide solutions 1 is added to lOOmicro of neutralization (2) supernatant 
liquid 1 of -1, and it neutralizes. 

(3) Add lOOmicro of (2) specimens 1 of -2 to 160micro (limulus-amebocyte-lysate + coloring 
composition substrate + buffer solution) of main reaction base resin 1, and agitate by the mixer. (37 
degrees C is warmed 30 min) 

(4) Reaction halt (endotoxin free actuation need) 

A nitrous acid Na and 500micro of solution of hydrochloric acid 1 are promptly added after ice-cooling, 
and it agitates well. 

(5) Add and agitate 500micro of ammonium-sulfamate solutions 1 for a diazo coupling reaction (4), and, 
subsequently add and agitate 500micro of N-(l-naphthyl) ethylenediamine dihydrochloride 1. 

(6) Measure an absorbance for measurement red with a spectrophotometer on the wavelength of 545nm. 
Caution sufficient [ all have complicated actuation, and / when taking time amount, actuation of an 
endotoxin free-lancer besides an experimenter's mastery is required, and ] in order to obtain a reliable 
result is required. 

[0004] The retention period of the blood product transfused on the other hand became possible for a 
long period of time by development of an anticoagulant and erythrocyte preservation liquid, and the 
refrigeration preservation of an erythrocyte preservation liquid (MAP liquid) addition erythrocyte strong 
solution will be attained also at home on a maximum of the 42nd. Therefore, with mothball-izing, the 
contamination problem by cold growing bacteria, such as the Yersinia bacillus, arises, the example 
which died by blood transfusion of contamination blood overseas is also reported, and the report of the 
Yersinia bacillus detection is also made from the inside of stored blood at home. Moreover, the report of 



contamination by growth of serratia marcescens etc. also has the platelet pharmaceutical preparation 
saved at 22 degrees C except erythrocyte pharmaceutical preparation. Although it has been judged by a 
remarkable hemolysis and the existence of discoloration and aggregate formation by the appearance- 
opinion before blood transfusion whether the blood for blood transfusion is polluted by bacteria until 
now, it is thought difficult for the extent to except thoroughly [ change with the strain of the cause of 
contamination, classes of blood product, etc. in many cases, and / in visual inspection ]. Then, this 
invention person came to invent the detection approach of the endotoxin for preventing blood 
transfusion of contamination blood beforehand, and the detection kit by measuring the endotoxin in 
blood simple and promptly, when the above blood for blood transfusion is polluted by bacteria, as a 
result of repeating examination wholeheartedly. 
[0005] 

[Means for Solving the Problem] 

[1] This invention offers the endotoxin detection approach in the stored blood which consists of each 
following process. 

(1) The process to which a sample is made to react with base resin in a reaction vessel, the process 
which contacts a reaction halt agent to said sample and base resin in (2) reaction halt tub or the process 
which contacts a coloring agent in said sample in (3) coloring tubs following the process of the above 

(2) , and [2] this inventions offer the endotoxin detection approach in the stored blood which consists of 
each following process. 

(1) The process which passes an adsorbent for a sample and makes endotoxin stick to an adsorbent, (2) - 
- the process to which said endotoxin and base resin are made to react, and (3) - the process which 
contacts a reaction halt agent to said endotoxin and base resin — The process of the above (3) is 
followed. Or the process which contacts a coloring agent to said endotoxin, and (4) [3] this invention A 
reaction vessel and a reaction halt tub are connected through the communication trunk which has 
arranged the free passage member on the way. Or a reaction halt tub and a coloring tub are connected 
through the communication trunk which has arranged the free passage member on the way. While the 
upper part of said reaction vessel is equipped with a plug, base resin is enclosed with the interior, a 
reaction halt agent is enclosed with the interior of said reaction halt tub, and the interior of said coloring 
tub is provided with the endotoxin detection kit which enclosed the coloring agent. 
[4] The specific adsorbent of endotoxin and the preservative for maintaining the activity of this 
adsorbent are enclosed with the interior, the upper part is equipped with a plug, and this invention offers 
the endotoxin detection kit which formed waste fluid opening in the lower part. 
[0006] 

[Example] Drawing 1 is the schematic diagram of the endotoxin detection kit 1 (henceforth, detection kit 
1), the detection kit 1 consists of tubed reaction vessels 2, reaction halt tubs 3, and coloring tubs 4, a 
reaction vessel 2 and the reaction halt tub 3 are connected through the communication trunk 6 which has 
arranged the free passage member 8 on the way, and the reaction halt tub 3 and the coloring tub 4 are 
connected through the communication trunk 7 which has arranged the free passage member 9 on the 
way. The upper part of a reaction vessel 2 is equipped with a plug 5, base resin 12 is enclosed with the 
interior of a reaction vessel 2, the reaction halt agent 13 is enclosed with the interior of the reaction halt 
tub 3, and the coloring agent 14 is enclosed with the interior of the coloring tub 4. Each reaction vessel 2 
and the reaction halt tub 3 which constitute the detection kit 1, and the coloring tub 4 are maintained by 
the closed system. Reaction- vessel 2 grade is pressed from the outside, and it is formed with a flexible 
plastic tube etc. so that a pumping can be carried out, and it is assembled by connecting by said 
communication trunk 6 grade, respectively. Moreover, although you may load with the free passage 
member 8 which becomes the interior of a communication trunk 6 (7) from the member of a major 
diameter and a minor diameter through a thin- walled part like drawing 1 as a means to arrange the free 
passage member 8 (9) to a communication trunk 6 (7), you may equip with the free passage member 
which becomes the periphery of a communication trunk 6 (7) from a clamp etc. 
[0007] At this invention, they are limulus amebocyte lysate (rye SETO), a coloring composition 
substrate (Boc-Leu-Gly-Arg-pNA; t-butoxycarbonyl - L-leucyl-glycyl-L-arginine-p-nitroanilide 



hydrochloride), and the buffer solution (for example) as'said base resin 12. The constituent which 
consists of a phosphate buffer solution, the tris hydrochloric-acid buffer solution, the good buffer 
solution, etc. It is used. ((A) The following, base resin) etc. — a sodium-nitrite-hydrochloric-acid water 
solution as said reaction halt agent 13 ((A) Following and reaction halt agent) etc. ~ it is used and an 
ammonium-sulfamate solution, the mixture (the following, a coloring agent A) of N-(l-naphthyl) 
ethylenediamine dihydrochloride, etc. are used as said coloring agent 14. 
[0008] Drawing 2 is the schematic diagram of the other endotoxin detection kits 21 (henceforth, 
detection kit 21), the preservative 23 for the detection kit 21 to maintain the activity of the specific 
adsorbent 22 (the following, adsorbent 22) of endotoxin and this adsorbent 22 inside is enclosed, the 
upper part is equipped with a plug 25, and the waste fluid opening 29 is formed in the lower part. The 
lower part of the waste fluid opening 29 is sealed with means, such as joining, at the time of an activity, 
it may be made to carry out cutting opening of it with scissors etc., and it equips with the plug, and it 
may form it so that opening of the plug may be removed and carried out at the time of an activity. In this 
invention, the PAIRO sep A by Daicel Chemical Industries, Ltd. (the software gel type, adsorbent (A) 
which carried out covalent bond of the histidine to agarose by making a hexamethylenediamine into a 
spacer), the PAIRO sep C (the hard gel type, adsorbent (C) which used the cellulose as the base), etc. are 
used as said adsorbent 22, and water (preservative A), the low ionic strength buffer solution 
(preservative B), a sodium chloride water solution (for example, 0.05M) (preservative C), etc. are used 
as a preservative 23. Moreover, deproteinization processing of the pharmaceutical preparation which the 
pharmaceutical preparation (whole blood, erythrocyte strong solution) which contains an erythrocyte in 
this invention, and the pharmaceutical preparation (plasma, ischemia scutellum plasma, platelet rich 
plasma, platelet strong solution) which does not contain an erythrocyte are used, the supernatant is used 
after carrying out centrifugal processing of the pharmaceutical preparation containing an erythrocyte, 
and does not contain an erythrocyte is carried out, and the supernatant is used after carrying out 
centrifugal processing. Moreover, in this invention, the color of coloring can be freely set up by 
choosing a coloring agent. 

[0009] Next, the example of detection of endotoxin is explained. 

Centrifugal processing of the platelet rich plasma which carried out example 1 deproteinization 
processing was carried out (when the detection kit 1 detects), these supernatants were extracted in the 
test tube, and Sample A was created. Sample A was extracted to the syringe, and the puncture of this 
was carried out to the plug 5, and it poured in into the reaction vessel 2, and was made to react for 20 
minutes at base resin A (for the buffer solution to have used the phosphate buffer solution.) and a room 
temperature. The free passage member 8 was fractured, said Sample A and base resin A were introduced 
into the reaction halt tub 3, and the reaction halt agent A was contacted. Fracture the free passage 
member 8, introduce said sample A etc. into the coloring tub 4, the coloring agent A was made to 
contact, the diazo coupling reaction was produced, and the coloring situation in the coloring tub 4 was 
observed with the naked eye. It was able to be faintly colored red and, thereby, the inside of the coloring 
tub 4 was able to detect endotoxin. By the approach of this example, all actuation until it results [ from 
pretreatment of Sample A ] in coloring observation of the red of the coloring tub 4 was able to be 
performed in 50 minutes (coloring 30 minutes from pretreatment 20 minutes, and a reaction). 
[0010] The sample A created like example 2 example 1 was extracted to the syringe (when the detection 
kit 21 detects), and the puncture of this was carried out to the plug 25, and it poured in into the detection 
kit 21, and was left at the room temperature for 30 minutes. Endotoxin discharged other Samples A and 
Preservatives A from the waste fluid opening 29, after Adsorbent C was adsorbed. Base resin A was 
added into the detection kit 21, and it was made to react for 20 minutes with said endotoxin. Then, the 
reaction halt agent A and the coloring agent A were added to these one by one, the diazo coupling 
reaction was produced, and the coloring situation in the detection kit 1 was observed with the naked eye. 
It was able to be faintly colored red and, thereby, the inside of the detection kit 1 was able to detect 
endotoxin. By the approach of this example, all actuation until it results [ from pretreatment of Sample 
A ] in coloring observation of the detection kit 25 was able to be performed in 60 minutes. 
[001 1] After setting the reaction temperature of Sample A and base resin A as the elevated temperature 



(37 degrees C) in the example 3 aforementibned example 1 and the example 2 and promoting a reaction, 
the reaction halt agent A was contacted and the coloring situation in the reaction halt tub 4 (detection kit 
21) was observed with the naked eye. It was able to be faintly colored yellow and, thereby, the inside of 
the reaction halt tub 4 (detection kit 21) was able to detect endotoxin. Moreover, the amount of a sample 
was increased, and even if it makes concentration of base resin A etc. high and made Sample A and base 
resin A react at a room temperature, endotoxin was detectable like the above. At this example, all 
actuation was able to be performed in 40 minutes until it resulted [ from pretreatment of Sample A ] in 
coloring observation of endotoxin. 

[0012] Moreover, when detecting endotoxin like an example 3 in this invention, in the detection kit 1 of 
drawing 1 , a communication trunk 9 and the coloring tub 4 can be omitted. 

[0013] In this invention, the detection sensitivity of endotoxin is changeable by adjusting suitably the 
amount of the amount of the sample used for a trial, reaction time, temperature, base resin, and a 
coloring agent. Moreover, if the sample of the red corresponding to the amount of endotoxins which 
should be recognized is prepared when a blood product pollutes, it will examine with this kit and the 
judgment of contamination blood will become easy by comparing a red coloring condition. 
[0014] 

[Function and Effect of the Invention] 

(1) By changing the check of the contamination of the blood for blood transfusion into colorimetry 
(objective) inspection from the appearance (subjective) inspection by old viewing, it can contribute to a 
blood-transfusion avoid accident greatly. 

(2) Even if preparation of an instrument and a reagent does not take time amount and it is not under a 
clean bench compared with the conventional endotoxin detecting method (for an external diagnosis), 
detection of endotoxin can be performed for a short time, (all the processes of detection actuation - 
conventional method: - about 1.5-2 hours - receiving - this invention:40 - 60 minutes) 

(3) As front [ blood transfusion ] inspection, blood transfusion of contamination blood can be 
beforehand prevented by using this kit. 

(4) In the conventional method, in order to begin the test tube pipet used since actuation of an endotoxin 
free-lancer is required and to prevent contamination of the endotoxin from other than a specimen from 
specimen adjustment to a reaction halt phase, it needed to examine under pure environments, such as a 
clean bench, but by the approach of this invention, after extracting the blood product to measure in 
sterile by a DISUPO syringe etc., since it becomes a reaction within the kit of a closed system, it can 
carry out under the usual environment. 

(5) Although reading and an exact quantum are possible for the conventional drugs for an external 
diagnosis in red at an absorbance, since the approach of this invention has set whether the blood for 
blood transfusion is polluted by bacteria in the 1 st object to detect, it can be judged by judging red with 
a naked eye. 
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(2) a*ox>Hh*S/>«kUtt (ft^HMKA) left 
T"e&<Tfc, x>Hh*5/>(OttH5Sfi»IB-C"C* 
*fbT. *X9i: 4 0-6 0#) 

(3) »jtflott*tLT, h&tim-rzztvpj 

(4) «ftias3&>^E^f?±ai8*T, x 

KMftMy h£»»fc#^*»S©x>F h*v>© 

(5) tt*a#»IMMBUMl& #fi£8^jrcil! 

mil x>Hh*^>*Hi*y KOttKH 
[02] x>Hh*5/>«ffl*y hoWSH 
[«F-&©Ift9I] 

1,21 x>k h*^>ftffl*y h mm*? h) 

2 Ejfrff 

3 Sttffjfcfll 

4 «fitt 
5> 25 

6, 7 

8, 9 mm®® 
1 2 ^« 

1 3 R&#jk3H 

1 4 mmi 

2 2 #j 
2 3 mm 

2 9 «»cP 
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